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Abstract 
 
Background: Genealogical analysis helps to better understand the genetic structure of 
populations. The population of Quebec (Canada) often serves as a model for this type of analysis, 
having one of the world’s most complete genealogical database. 
Aim: The main objective of this study was to reconstruct, analyse and compare the ascending 
genealogies of participants to CARTaGENE, a project that aims at building a database on various 
aspects of public health. 
Subjects and methods: 5110 genealogies from four Quebec regions were reconstructed. 
Distribution of ancestors, completeness and depth of the genealogies, characteristics of immigrant 
ancestors, and kinship and inbreeding coefficients were analysed. 
Results: Most genealogies go back to the 17th century, with a mean genealogical depth of 10 
generations. Origins of immigrant ancestors are more diverse in the Montreal region, resulting in 
lower inbreeding and kinship among the participants from this region. The greater part of 
inbreeding and kinship values are due to remote links (6 to 11 generations). 
Conclusion: Deep genealogies allowed for a precise measurement of the geographic origins of the 
participants’ immigrant ancestors as well as inbreeding and kinship ties in the population, which 
may be crucial for studies aiming to identify genetic variations associated with Mendelian or 
complex diseases. 
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Introduction 
 
The CARTaGENE project was launched in 2009. The objective of this project is the creation of a large 
database on the Quebec (Canada) population, covering various aspects of public health (Awadalla et 
al., 2013; CARTaGENE, 2016). CARTaGENE is part of the P3G consortium (Public Population 
Project in Genomics and Society), an international organization that aims to provide the scientific 
community with access to the most current information in all areas of population genomics (Knoppers 
et al., 2013; P3G, 2016). The first phase of the CARTaGENE project involved an extensive survey 
carried out with 20,000 men and women aged between 40 and 69 years. Participants were randomly 
recruited in four regions of the province of Quebec: Montreal, Sherbrooke, Quebec and Saguenay. 
Biological samples were collected and stored at the Genome Quebec Biobank (Genome Quebec, 2016). 
Detailed questionnaires were also filled by the participants, providing data on several hundreds of 
variables (Awadalla et al., 2013). The survey contained questions about socio-demographic 
characteristics, mental and physical health and diseases, lifestyle, eating and drinking habits, and the 
participants’ environment (such as residential and occupational history). 
 
Participants in the survey were also invited to provide basic information about their biological family 
(names, places and dates of marriage of their parents and grand-parents), for genealogical purposes. 
Approximately 25% of participants agreed to take part in this genealogical survey, adding a unique 
dimension to the CARTaGENE project. Indeed, genealogies have proven to be a useful tool to better 
understand the genetic structure of a population (Newman et al., 2001; Abney, 2008; Colonna et al., 
2009; Bherer et al., 2011; Roy-Gagnon et al., 2011; Larmuseau et al., 2013; Rojas et al., 2013; Zaitlen 
et al., 2013; Gauvin et al., 2014). Considering that the CARTaGENE participants came from four 
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distinct geographical regions of the province of Quebec, a detailed analysis of their genealogical 
characteristics may bring new insights about the specificities of each regional population. 
 
The main objective of this study was thus to reconstruct, analyse and compare the ascending 
genealogies of the CARTaGENE participants.  Various methods were applied using a specialized 
genealogical software, and comparisons were made between the four regional populations. In addition 
to providing a clear differentiation between each population, results presented here show the 
importance and benefits of the information that can be revealed by deep and reliable pedigrees. 
 
The Quebec population 
 
Quebec is the largest province of Canada. Its territory covers approximately 1.5 million square 
kilometers (more than 6 times the area of Great Britain), but most of its population of 8.2 million lives 
in the southern part of the province, along the St Lawrence River. Montreal and Quebec City, two of 
the four regions investigated in this study, are the largest urban centers of the province. The Sherbrooke 
region lies on the south shore of the St Lawrence River, between Montreal and Quebec City, while the 
Saguenay region is located further north and east, near the Saguenay River. 
 
The first European settlers in Quebec arrived from France in the early 17th century (Charbonneau et al., 
1993). It is estimated that some 30 000 people were living in the whole Quebec territory at that time 
(Charbonneau, 1984). Out-migration, war and high mortality due to infectious diseases brought by  
Europeans quickly reduced the native population to less than 20 000 by the end of the 17th century 
(Charbonneau, 1984). Meanwhile, colonization efforts by the French authorities, which were rather 
ineffective during the first decades of the French Regime, started to improve significantly in the 
1660’s, with the arrival of the Filles du Roi (Landry, 1992). High fertility, combined with a relatively 
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low mortality for the period, resulted in a strong and steady increase of the French-Canadian population 
which amounted to nearly 75 000 people at the end of the French Regime in the early 1760’s 
(Charbonneau et al., 2000). The takeover by British authorities saw the arrival of new immigrants from 
the British colonies (Loyalists fleeing the American Revolution), Great Britain and Ireland during the 
19th century (McInnis, 2000a). During the 20th century, immigrants came to Quebec from various parts 
of Europe (Kerr & Beaujot, 2016). The last decades of the 20th century were characterized by a rapid 
diversification of the immigration movement, with arrivals from South-East Asia, North Africa and 
South America (Piché, 2003). 
 
For most of its history, the French Canadian population of Quebec maintained vigorous fertility levels, 
with a total fertility rate of more than 6 children per woman until the first decades of the 20th century 
(Henripin & Perron, 1972).  This, along with the fact that French-Canadians succeeded in keeping their 
Catholic faith and French language after the British conquest, explains their high proportion (nearly 
80%) in the contemporary Quebec population (Statistics Canada, 2012). 
 
Data and methods 
 
Description of the CARTaGENE participants 
 
A total of 5110 CARTaGENE participants agreed to provide basic information to allow for the 
reconstruction of their genealogies. They represent 25.5% of all participants in the first phase of the 
CARTaGENE project. Table 1 compares some demographic characteristics between the two groups. 
Results show higher proportions of females and 55-69 years (for both sexes) for participants in this 
study (genealogies) than among all participants. This suggests that female and older participants may 
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be more inclined to give information about their families than the male and younger participants.  
Results also show that the genealogies contain proportionally more participants who were born in 
Canada. One may assume that immigrants were less motivated to send their data to BALSAC since the 
register does not contain genealogical material for people born outside of Quebec. The geographical 
distributions of participants are quite similar in the two groups, with a slight over-representation of 
Sherbrooke and Saguenay participants among the genealogies. 
 
[Table 1 here] 
 
The BALSAC population register 
 
Data from the BALSAC population register (BALSAC, 2016) was used to reconstruct the genealogies 
of the participants. This database contains nominative data on the Quebec population going back to the 
beginning of the 17th century (Jomphe, 2012). Such data allows for the reconstruction of individual and 
family demographic histories, ascending genealogies and descending genealogies. The main sources of 
the BALSAC register are baptism, marriage and burial records from the Catholic Church. These 
records have been very well preserved in Quebec since the beginning of the French Regime 
(Charbonneau et al., 2000). As of now, the register contains approximately three million records 
covering five million individuals. The register is still expanding and will include data from the 19th 
century and the early 20th century Canadian censuses (BALSAC, 2016).  
 
Genealogies 
 
A total of 5110 ascending genealogies were reconstructed for this project. Genealogical branches go 
back as far as the first immigrants who came to Québec. Dates and places of marriage are known for 
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nearly all ancestors identified in the genealogies. The geographical origins of most immigrant ancestors 
are also known. The origin corresponds to the immigrant’s place of birth or last place of residence 
before emigration. 
 
The structure of the genealogical data allows for the identification of common ancestors among the 
participants. This is crucial for the calculation and comparison of demogenetic measures such as 
kinship coefficients in the population. 
 
Genealogical analysis 
 
For each region, the following variables were analysed: number and occurrences of ancestors identified 
in the genealogies; completeness and depth of the ascending genealogies; number, distribution and 
characteristics (sex, origin and year of marriage) of the immigrant ancestors; kinship and inbreeding 
coefficients. 
 
The genealogical completeness was calculated as follows: 
 
 
 
where g is the generation level (the generation of subjects’ parents is equal to 1), Ag is the number of 
known ancestors at generation g and N is the number of genealogies. This measure shows the 
proportion of known ancestors at each generation (at generation g, each person has 2g ancestors). 
Summing completeness over all generations gives the mean genealogical depth, which corresponds to 
the average length of the genealogical branches (Cazes & Cazes, 1996). As such, the completeness 
represents a good indicator of the richness of the genealogies. 
)2/( ggg NAC 
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Kinship and inbreeding coefficients were calculated as follows: 
 
 
 
where S is the subject, PS is the subject’s father, MS is the subject’s mother, N is the number of 
genealogical paths between PS and MS, Ib is the number of individuals in each path and Ab is the 
common ancestor to PS and MS in each path. The inbreeding coefficient of a given subject (FS) 
corresponds to the kinship coefficient of his or her parents (Φ(PS,MS)). 
 
These measures take into account all known ancestors common to two individuals and all genealogical 
paths linking these individuals (Hartl & Clark, 2007). In most studies, inbreeding or kinship measures 
are limited to a few generations of ancestors (providing links between first or second cousins), due to 
lack of data. In this study, inbreeding and kinship coefficients were calculated at each generation level, 
from the first to the thirteenth generation of ancestors. This allows for a better understanding of the 
kinship structure in the population, especially regarding the presence and impact of distant kinship 
links (four generations and higher). In total, more than 66 thousand inbreeding coefficients were 
computed (one coefficient per participant, at each generation). The total number of kinship coefficients 
is much higher (nearly 99 million) because these coefficients were calculated for each pair of 
participants in each region. In both cases, the mean value of the coefficients and the proportion of 
participants (or pair of participants in the case of kinship) with a coefficient value larger than 0 were 
calculated. Statistical tests included in the GENLIB software (BALSAC, 2016; Gauvin et al., 2015) 
were used to compare kinship and inbreeding coefficients between the four regions. A permutation test 
was used to compare mean kinship coefficients between each pair of regions at each generation level, 
as described in Lavoie et al. (2005) (p-values were obtained by performing 5000 permutations). A 
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Wilcoxon rank-sum test was used to compare mean inbreeding coefficients between each pair of 
regions at each generation level. 
 
Ethical statement 
 
This project was approved by the CARTaGENE (Centre hospitalier universitaire Sainte-Justine) and 
BALSAC (Université du Québec à Chicoutimi) ethics committees. 
 
Results 
 
Characteristics and completeness of the genealogies 
 
Table 2 shows the characteristics of the genealogies of the four Quebec regions. The largest group 
(3806 participants) comes from the Montreal region, the most populated region of the province of  
Quebec. Nearly 12 million ancestors were identified in the Montreal genealogies. On average though, 
more ancestors per genealogy were found in the Saguenay region, resulting in a higher mean 
genealogical depth (10.5 generations, compared with 8.2 generations for Montreal). 
 
[Table 2 here] 
 
Many ancestors appear more than once in the genealogies, as the numbers of distinct ancestors clearly 
show. Again, the Saguenay region has the highest mean number of ancestors’ occurrences per 
genealogy (11.6), indicating a higher homogeneity in the population of this region. 
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The completeness of the genealogies is fairly high (Figure 1). For Montreal, at least 70% of the 
ancestors are known up to the 8th generation. Completeness is even higher for the other three regions, 
where between 80% and 90% of the ancestors were identified at the 9th generation. After the 10th 
generation, completeness drops rapidly as most genealogical branches reach the immigrant ancestors. 
 
[Figure 1 here] 
 
Immigrant ancestors 
 
A total of 14 184 immigrant ancestors were identified in the genealogies, but some of these immigrants 
appear in the genealogies of more than one region. Figure 2 shows the relative distribution of the 
immigrant ancestors according to the regions in which they appear. About half the immigrants are 
found in the genealogies of only one of the four regions, whereas a little more than 25% appear at least 
once in the genealogies of each of the four regions; 11% are found in three regions and 12% in two 
regions. Nearly 93% of all immigrant ancestors were found in the genealogies of the Montreal region. 
 
[Figure 2 here] 
 
More than two thirds of the immigrant ancestors are men (Table 3). This is in accordance with the 
history of immigration in Quebec: in the early stages of the colony, most immigrants were young men 
who were hired for the fur trade, as laborers or in the military (Charbonneau et al., 1993). The 
proportion of female immigrants is a little higher for Montreal where most of the later immigrants were 
settled. On average, results show that the marriage of immigrant ancestors in the Montreal genealogies 
(1772) comes later than that of the other regions (1720 or before).  
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[Table 3 here] 
 
As expected, a majority of immigrant ancestors came from France (Figure 3). The proportion of French 
ancestors ranges from 56% for the Montreal region to 84% for the Saguenay. The second most frequent 
contingent came from other parts of Canada; these Canadian immigrants came mainly from the former 
Acadian region (which was located in the present provinces of New-Brunswick and Nova Scotia) from 
which most of the inhabitants of French origin were expelled by British soldiers in 1755 (Bergeron et 
al., 2008). Around 11% of immigrant ancestors in the Montreal region came from Great-Britain or 
Ireland, by far the largest proportion among the four regions. This is also in accordance with the history 
of the regional settlement of the Quebec population (Tremblay et al., 2009; Campey, 2012). Montreal 
genealogies have also the highest proportion of immigrant ancestors from « other » origins (mainly 
Italy and the U.S.A.), depicting a greater diversity in this population. 
 
[Figure 3 here] 
 
Inbreeding and kinship 
 
This greater diversity for Montreal is reflected in the values of the participants’ inbreeding coefficients, 
calculated up to each generation from the third to the thirteenth (Figure 4). For almost all generation 
levels, mean inbreeding is lower in Montreal than in the other regions; differences between Montreal 
and the other regions, except Sherbrooke, are all significant (p<0.01) at generation 8 or higher. The 
highest values are those observed in the Saguenay population (up to 0.0070 at the 13th generation), but 
only at a depth of 8 generations or higher. Up to the 6th generation, inbreeding is lower among 
Saguenay participants than among those from Québec and Sherbrooke, although the differences are not 
statistically significant (p>0.01). In all regions, inbreeding coefficients tend to level off after the 11th 
 12 
generation; this is due to the decrease in the amount of genealogical information available at these 
generation levels. 
 
[Figure 4 here] 
 
Figure 5 shows the proportions of participants with non-zero inbreeding coefficients, calculated up to  
each generation from the third to the thirteenth. Up to the 5th generation, all proportions are lower than 
10%. After the 6th generation, the proportions rise rapidly. At the 11th generation, almost all Saguenay 
participants (98%) are inbred. The lowest value is that of Montreal, with still a relatively high enough 
proportion of 74% at the 11th generation. 
 
[Figure 5 here] 
 
Mean kinship coefficients of participants, as in the case of inbreeding coefficients, are relatively small 
at a depth of 5 generations or lower (Figure 6). In fact, the coefficients remain very low (less than 
0.0003) up to the 8th or 9th generations for Montreal, Québec and Sherbrooke. Here the difference with 
the Saguenay region is striking: from the 6th to the 13th generation, mean kinship values are at least 6 
times higher in Saguenay than in the other regions (p<0.001). 
  
[Figure 6 here] 
 
Despite the relatively low mean kinship values for the participants from Montreal, Québec and 
Sherbrooke, Figure 7 shows that the proportion of pairs of participants in these regions who have at 
least one common ancestor grows rapidly after the 7th generation, reaching 62% in Montreal, 86% in 
Sherbrooke and 90% in Québec at a depth of 9 generations. Here again, the Saguenay region stands 
 13 
out, with a proportion of 75% already at the 7th generation. At a depth of 10 generations, 99% of 
Saguenay participants are related to one another. 
 
[Figure 7 here] 
 
Discussion 
 
This analysis of the genealogies of participants to the CARTaGENE project provided relevant 
information about the structure of the Quebec population. Some significant differences were observed 
between the four regions investigated. 
 
The analysis of the numbers, distribution and origins of ancestors identified in the genealogies, as well 
as inbreeding and kinship coefficients, showed a greater genetic homogeneity in the Saguenay region. 
This region is part of the broader Saguenay-Lac-St-Jean region, which has long been the subject of 
investigations due to the presence of some rare hereditary diseases at an elevated frequency (Heyer et 
al., 1997; Scriver, 2001; Laberge et al., 2005; Tremblay et al., 2014). The frequency and distribution of 
such diseases in this region are explained not by close inbreeding among the Saguenay-Lac-St-Jean 
population, but rather by remote kinship ties caused by founder effects (Bouchard & De Braekeleer 
1992; Heyer, 1999). The impact of founder effects depends on factors such as the number and origins 
of the first immigrants, the time elapsed since their arrival, marital and reproductive behavior of their 
descendants and subsequent migrations within the population (Heyer, 1995).  
 
Remote kinship ties have clearly been observed in this study, not only in the Saguenay population but 
also in the other regional populations of Quebec. Thanks to a high genealogical completeness, 
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measurement of inbreeding and kinship coefficients were made with great precision up to a depth of at 
least ten generations. Results showed that the values of theses coefficients are very sensitive to the 
generation level at which they are measured. In all regions, the greater part of all kinship links occur at 
depths between 6 and 11 generations. Thus, the cumulative values of kinship and inbreeding 
coefficients are mainly due to remote links, rather than close links (which would not have been 
revealed without a high genealogical depth). In this regard, results showed that close inbreeding (< 6 
generations) was in fact not higher in the Saguenay population than in the Quebec or Sherbrooke 
regions. 
 
The lower inbreeding and kinship values for the Montreal population can be associated with a greater 
diversity of immigrant ancestors identified in the genealogies. Since the end of the 19th century, when 
the origins of international immigrants to Canada started to diversify, the vast majority of immigrants 
who settled in Quebec did so in the Montreal region (McInnis, 2000b). As a result, the proportion of 
immigrant ancestors from “other” origins is much higher in the Montreal genealogies. These 
immigrants also arrived more recently than most French and British immigrants, hence the later 
average year of marriage of immigrant ancestors identified in the Montreal genealogies. This explains 
the fact that the proportion of non-zero kinship coefficients is much lower among the Montreal 
participants than among those from the other three regions. 
 
Results for the Quebec and Sherbrooke populations lie between those of Saguenay and Montreal. This 
can also be explained by migration movements that occurred in these regions. Contrary to the Saguenay 
and somewhat like Montreal, the Quebec and Sherbrooke regions saw the arrival of many British and 
Irish immigrants during the 19th century (Houston & Smyth, 1990; Campey, 2006; Campey, 2012). 
However, descendants of these immigrants gradually left their original settlements and many went to 
Montreal, Ontario or the United States; meanwhile, they were replaced by French Canadians coming 
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from rural parts of the province (Prattis, 1980; Campey, 2006; Campey, 2012). As a result, the 
contemporary populations of Quebec and Sherbrooke have stronger French roots than the population of 
Montreal, which is reflected by the inbreeding and kinship values among the participants from these 
two regions and in the distribution of immigrants ancestors identified in their genealogies. 
 
Table 4 compares some of the findings of the present study with those obtained in previous studies on 
the population of Quebec. Results show some differences from one study to another, which can be 
explained in part by differences between demographic characteristics of the populations under study. 
For example, the mean genealogical depth for the Montreal region is lower in the present study (8.2 
generations) than in previous studies (9.0 and 9.1 generations). This may be explained by the fact that 
recent immigrants, who are in much greater numbers in Montreal than anywhere else in the province of 
Quebec, were systematically excluded from the samples used in the previous studies, thus allowing for 
a greater completeness of the genealogies because the genealogical branches do not go beyond the 
Quebec population. In addition to the completeness of the genealogical data, the mean genealogical 
depth is influenced by the time of birth (or marriage) of the subjects. CARTaGENE subjects were born 
between 1940 and 1970. They are thus younger, on average, than the subjects of most of the previous 
studies, which explains the higher genealogical depths of the genealogies from the Sherbrooke, Quebec 
and Saguenay regions in comparison with the genealogies from the same or similar regions in previous 
studies. The proportion of French founders is also linked to the proportion of recent immigrants in the 
regional populations. Since the French founders came mostly during the 17th and 18th century, the 
presence of recent immigrants and their descendants in the population will tend to reduce the 
importance of French founders in the genealogies, as is the case in the present study.   As for 
inbreeding and kinship coefficients, results show that the values in the present study are somewhat 
lower than those in other studies. Again, this is explained by the presence of recent immigrants in the 
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CARTaGENE sample. As such, this sample is more representative of the contemporary population than 
the samples used in previous studies.  
 
It is worth nothing that results obtained by Roy-Gagnon et al. (2011) and Gauvin et al. (2014 and 
2015), which included genomic material along with genealogical data, showed a good agreement 
between the two types of data. This concordance could be relevant for researchers who plan to use data 
from the CARTaGENE project since the present genealogies were constructed with the same resources 
available at BALSAC. Genealogical data can also provide useful information that cannot be obtained 
from genomic data, such as details about places and dates of marriage of all ancestors who were 
married in Quebec (from which migratory and settlement patterns can be measured), geographical 
origins and genetic contribution of immigrant ancestors (the founders who introduced all genes in the 
population), and precise levels of kinship and inbreeding by generation (which helps to differentiate 
close and distant kinship links). Hence, as Roy-Gagnon et al. (2011) also noted, genealogical data is 
undoubtedly a good complement to genomic data for a better understanding of the genetic structure of a 
population. 
         
[Table 4 here] 
 
Conclusion 
 
Findings from this study showed that there are important differences between the contemporary 
population structures of the four Quebec regions investigated, which may be crucial for studies aiming 
to identify genetic variations associated with Mendelian or complex diseases. Regional differences are 
due to specific characteristics among the original settlers and subsequent demographic movements 
occurring in each region. These movements largely determined the evolution of the regional gene pools 
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in the province of Quebec. The results of this study will be useful to researchers using the 
CARTaGENE biological samples of these regional populations but also for other researchers interested 
in the measurement and analysis of genealogical material. 
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Table 1. Characteristics of the CARTaGENE participants 
 
 
 
 
 
 
 
 
 
 
 
 
 
* Sources: Awadalla et al. (2013); CARTaGENE (2016). 
** In the present study, this region includes the Island of Montreal and its surrounding regions (South 
shore, North shore and Laval) as described in Awadalla et al. (2013).   
 Characteristics (%) 
Genealogies 
(n=5110) 
All participants* 
(n=20 004) 
Males, total 42.4 48.4 
Females, total 57.6 51.6 
Males, 40-54 years 18.1 27.4 
Females, 40-54 years 28.0 30.2 
Males, 55-69 years 24.4 21.0 
Females, 55-69 years 29.5 21.3 
40-54 years, total 46.1 57.6 
55-69 years, total 53.9 42.4 
Born in Canada 89.3 83.5 
Montreal** 74.5 76.1 
Sherbrooke 6.1 4.6 
Quebec 14.6 15.2 
Saguenay 4.8 4.0 
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Table 2. Characteristics of the genealogies 
 
  
 Region 
  Montreal Sherbrooke Quebec Saguenay 
Number of genealogies (1) 3806 311 746 247 
Number of ancestors (2) 11 906 238 1 252 848 3 001 644 1 230 662 
Mean number of ancestors per genealogy 
 (2)/(1) 
3128 4028 4024 4982 
Number of distinct ancestors (3) 246 869 69 226 100 933 43 021 
Mean number of occurrences of ancestors per 100 
genealogies 
(2)/(3)/(1) x 100 
1.3 5.8 4.0 11.6 
Mean genealogical depth (generations) 8.2 9.6 9.9 10.5 
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Table 3. Characteristics of immigrant ancestors 
 
* Based on known dates only (Montreal: n=12 870 (98.0%); Sherbrooke: n=5709 (99.8%); Quebec: 
n=6721 (99.9%); Saguenay: n=4184 (100%)). 
  
 Region 
  Montreal Sherbrooke Quebec Saguenay 
Number of immigrant ancestors 13126 5719 6731 4184 
Male (%) 65 70 70 68 
Female (%)  35 30 30 32 
Sex Ratio 1.9 2.3 2.3 2.1 
Average year of marriage (SD)*  
1772 
(86) 
1708 
(54) 
1720 
(60) 
1694 
(47) 
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Table 4. Comparisons with results from previous studies 
Subjects 
Region 
 (number of subjects) 
Mean 
genealogical 
depth 
(generations) 
 
French 
founders 
(%) 
Mean 
inbreeding 
coefficient 
up to the 13th 
generation 
Mean 
 kinship 
coefficient 
 up to the 13th 
generation 
Born between 
1940 and 19701 
Montreal (3806) 8.2 55.7 0.0018 0.0003 
Sherbrooke (311) 9.6 79.3 0.0024 0.0006 
Quebec (746) 9.9 75.2 0.0040 0.0008 
Saguenay (247) 10.5 84.3 0.0070 0.0053 
Married in the 
region between  
1935 and 1974 
with parents 
married in the 
province2 
Montreal-North Shore (90) 9.0 n/a* 0.0066 0.0018 
Laval (90) 9.3 n/a 0.0047 0.0010 
Island of Montreal (90) 9.1 n/a 0.0030 0.0004 
Montreal-South Shore (90) 9.1 n/a 0.0040 0.0007 
Estrie (incl. Sherbrooke) (90) 9.2 n/a 0.0055 0.0006 
Quebec City (90) 9.4 n/a 0.0037 0.0010 
Saguenay-Lac-Saint-Jean (90) 9.9 n/a 0.0089 0.0078 
Married in the 
region between 
1945 and 1965 
with parents 
married in the 
province3 
Lower Saguenay (100) 10.1 n/a 0.0140 0.0104 
Upper Saguenay (100) 9.6 n/a 0.0084 0.0062 
Lac-St-Jean (100) 9.8 n/a 0.0081 0.0043 
Married in the 
region between 
1945 and 1965 
with parents 
married in the 
province4 
Montreal area (722) 9.1 75.3 n/a 0.0004 
Centre (incl. Sherbrooke) (348) 9.4 80.9 n/a 0.0006 
Quebec City area (272) 9.6 86.7 n/a 0.0008 
North-East (incl. Saguenay) (157) 9.8 86.2 n/a 0.0056 
Born in the 
region before 
1960 or with at 
least one parent 
born in the 
region before 
19605 
Montreal (22) 
9.0** 
n/a n/a 0.0004 
Quebec City area (16) n/a n/a 0.0006 
Saguenay (22) n/a n/a 0.0055 
1 Present study. 
2 Vézina et al. (2004). 
3 Lavoie et al. (2005). 
4 Bherer et al. (2011); Letendre (2007). 
5 Roy-Gagnon et al. (2011). The genealogical sample used in the Roy-Gagnon study was also used by Gauvin et 
al. (2014 and 2015). 
* Not available. 
** Value available only for the whole sample. 
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Figure 1.  Completeness (%) of the genealogies, per generation (generation 1 = parents of the 
participants). 
Figure 2.  Distribution (‰) of immigrant ancestors (n = 14 184) in the four regions. 
Figure 3.  Distribution (%) of immigrant ancestors according to their origin. Based on known origins 
only (Montreal: n = 10 775 (82.1%); Sherbrooke: n = 5428 (94.9%); Quebec: n = 6173 (91.7%); 
Saguenay: n = 4184 (97.4%)). 
Figure 4.  Mean inbreeding coefficients of participants, per generation (generation 1 = parents of the 
participants). Number of coefficients per generation:  Montreal: n = 3806; Sherbrooke: n = 311; 
Quebec: n = 746; Saguenay: n = 247. 
Figure 5.  Proportion (%) of inbreeding coefficients of participants > 0, per generation (generation 1 = 
parents of the participants). Number of coefficients per generation:  Montreal: n = 3806; Sherbrooke: n 
= 311; Quebec: n = 746; Saguenay: n = 247. 
Figure 6.  Mean kinship coefficients of participants, per generation (generation 1 = parents of the 
participants). Number of coefficients per generation:  Montreal: n = 94 131 895; Sherbrooke: n = 
626 665; Quebec: n = 3 612 505; Saguenay: n = 394 953. 
Figure 7.  Proportion (%) of kinship coefficients of participants > 0, per generation (generation 1 = 
parents of the participants). Number of coefficients per generation:  Montreal: n = 94 131 895; 
Sherbrooke: n = 626 665; Quebec: n = 3 612 505; Saguenay: n = 394 953. 
 
